Chitosan microparticles embedded with multi-responsive poly(N-vinylcaprolactam-co-itaconic acid-co-ethylene-glycol dimethacrylate)-based hydrogel nanoparticles as a new carrier for delivery of hydrophobic drugs.
In this paper, chitosan was used as protective agent for dual temperature-/pH-sensitive poly(N-vinylcaprolactam-co-itaconic acid-co-ethylene- glycol dimethacrylate)- based hydrogel nanoparticles (poly(NVCL-co-IA-co-EGDMA)) aiming avoid their undesirable colloidal destabilization at different conditions of body human tissues. Thus, poly(NVCL-co-IA-co-EGDMA) was embedded into chitosan and a new solid dispersion was prepared via spray-drying and ketoprofen was used as carrier. Two different sizes of hydrogel nanoparticles (120.6 nm and 185.9 nm) were evaluated and they exhibited a drug encapsulation efficiency of the 39.6% and 57.8%, respectively. The smaller nanoparticles showed to be faster for releasing of ketoprofen at pH 7.4 and 37 °C due to their larger surface area and higher swelling ability. Chitosan played a role of a secondary barrier for the ketoprofen diffusion, extending its release compared to hydrogel nanoparticles alone. Among two concentrations (40 wt% and 70 wt%) of hydrogel nanoparticles related to chitosan, the first one induced higher percentages of ketoprofen release: 74.2% against 64.6%. In addition, the interactions between chitosan matrix and poly(NVCL-co-IA-co-EGDMA) did not change the multi-responsive behavior of hydrogels, suggesting the chitosan was efficient for keeping integrity of nanoparticles hydrogels. Chitosan/poly(NVCL-co-IA-co-EGDMA) hybrid microparticles seems to be a promising new carrier for release of hydrophobic drugs, such as ketoprofen.